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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . ^ This communication is responsive to the Amendment filed on 8/6/07 . 

2. The allowed claim(s) is/are 2.3. 7-25.28-30.32.33 and 36-39 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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1. □ Certified copies of the priority documents have been received. 
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3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
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Paper No./Mail Date . 
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DETAILED ACTION 

1 . This Office Action is responsive to the Amendment filed on 8/6/07. Accordingly, claims 

2, 3, 7-25, 28-30, 32, 33 and 36-39 are currently pending; and claims 1,4-6, 26, 27, 31, 34, 35, 
40 and 41 are canceled. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

The application has been amended as follows: 

IN THE CLAIMS: 

Claims 15 and 16 are replaced as follows: 

15. (Original) The carrier tracking circuit of claim 7 wherein the delay element 
comprises a fast Fourier transform (FET) element and wherein a group of the phase- 
corrected input samples correspond to a time domain sample of an OFDM symbol, the FFT 
element being operable to generate as output components a group of frequency 
components for the OFDM symbol in response to the group of phase-corrected input 
samples. 

16. (Original) An OFDM receiver, comprising: 
a radio frequency receiver circuit; 
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an analog-to-digital converter coupled to the radio frequency receiver circuit; 

a serial-to-parallel converter coupled to the analog-to-digital converter; 

an FFT circuit coupled to the serial-to-parallel converter; 

a parallel-to-serial converter coupled to the output of the FFT circuit; 

a symbol demodulation circuit; and 

a carrier tracking circuit coupled to the analog-to-digital converter and to the parallel- 
to-serial converter, the carrier tracking circuit including, 

a first phase adjustment circuit coupled to receive input samples from the 
analog-to-digital converter and operable to adjust a phase value of each input sample 
responsive to a first phase adjustment signal to thereby generate a corresponding phase- 
adjusted input sample, with groups of the input samples corresponding to sequentially 
received OFDM symbols; 

a second phase adjustment circuit coupled to the FFT circuit to receive output 
components from the FFT, the second phase adjustment circuit operable to adjust a phase 
value of each output component responsive to a second phase adjustment signal to 
thereby generate phase-adjusted output components corresponding to a particular OFDM 
symbol; and 

a phase correction circuit coupled to the first and second phase adjustment circuits, 

the phase correction circuit operable to generate the first phase adjustment signal having a value 
that is a function of the values of the phase-adjusted output components for a particular OFDM 
symbol, and operable to delay application of the phase adjustment signal to the first phase 
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adjustment circuit for approximately a first delay time at which a first input sample of a 
subsequent OFDM symbol is applied to the first phase adjustment circuit, and 

the phase correction circuit further operable to generate the second phase adjustment signal 
having a value that is equal to the value the first phase adjustment signal for a second delay time 
and that is thereafter equal to a new value of the first phase adjustment signal associated with a 
subsequent OFDM symbol minus an initial value of the first phase adjustment signal associated 
with the prior OFDM symbol, the second delay time being equal to approximately the time 
between when the initial value of the first phase adjustment signal is generated and the time 
when the output components for a subsequent OFDM symbol that have been phase adjusted 
using that initial value are output from the FFT. 

3. Note that the amendment set forth above is needed in order to arrange claims 1 5 and 1 6 
distinctly appear in separated paragraphs. 

REASONS FOR ALLOWANCE 

4. Claims 2, 3, 7-25, 28-30, 32, 33 and 36-39 are allowed. 

5. The following is an examiner's statement of reasons for allowance: 

-Regarding independent claim 2, none of prior art of record teaches or suggests a carrier 
tracking circuit, comprising: a first phase adjustment circuit having a phase adjustment input and 
an output; a delay element having an input coupled to the output of the first phase adjustment 
circuit and having an output; a second phase adjustment circuit having a component input 
coupled to the output of the delay element, a phase adjustment input, and an output; and a phase 
correction circuit having an input coupled to the output of the second phase adjustment circuit 
and a first output coupled to the phase adjustment input of the first phase adjustment circuit, the 
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phase correction circuit including a double phase correction circuit having an input coupled to 
the first output and having a second output coupled to the phase adjustment input of the second 
phase adjustment circuit; and feed forward phase correction circuit having a control input 
coupled to the first output of the phase correction circuit, and having a component input coupled 
to the output of the second phase adjustment circuit. 

-Regarding independent claim 7, none of prior art of record teaches or suggests a carrier 
tracking circuit, comprising: a first phase adjustment circuit adapted to receive input samples and 
operable to adjust a phase value of each input sample responsive to a first phase adjustment 
signal to thereby generate a corresponding phase-adjusted input sample; a delay element coupled 
to the first phase adjustment circuit and operable to generate a group of output components 
responsive to a group of the phase-adjusted input samples; a second phase adjustment circuit 
coupled to the delay component to receive the output components, the second phase adjustment 
circuit operable to adjust a phase value of each output component responsive to a second phase 
adjustment signal to thereby generate phase-adjusted output components; and a phase correction 
circuit coupled to the first and second phase adjustment circuits, the phase correction circuit 
operable to generate the first phase adjustment signal having a value that is a function of the 
values of the phase-adjusted output components for a particular symbol, and operable to delay 
application of the phase adjustment signal to the first phase adjustment circuit for approximately 
a first delay time at which a first input sample of a subsequent symbol is applied to the first 
phase adjustment circuit, and the phase correction circuit further operable to generate the second 
phase adjustment signal having a value that is equal to the value the first phase adjustment signal 
for a second delay time and that is thereafter equal to a new value of the first phase adjustment 
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signal associated with a subsequent symbol minus an initial value of the first phase adjustment 
signal associated with the prior symbol. 

-Regarding independent claim 16, none of prior art of record teaches or suggests an 
OFDM receiver, comprising an analog-to-digital converter, a parallel-to-serial converter , FFT 
circuit and a carrier tracking circuit, the carrier tracking circuit coupled to the analog-to-digital 
converter and to the parallel-to-serial converter, the carrier tracking circuit including, a first 
phase adjustment circuit coupled to receive input samples from the analog-to-digital converter 
and operable to adjust a phase value of each input sample responsive to a first phase adjustment 
signal to thereby generate a corresponding phase-adjusted input sample, with groups of the input 
samples; a second phase adjustment circuit coupled to the FFT circuit to receive output 
components from the FFT, the second phase adjustment circuit operable to adjust a phase value 
of each output component responsive to a second phase adjustment signal to thereby generate 
phase-adjusted output components; and a phase correction circuit coupled to the first and second 
phase adjustment circuits, the phase correction circuit operable to generate the first phase 
adjustment signal having a value that is a function of the values of the phase-adjusted output 
components for a particular OFDM symbol, and operable to delay application of the phase 
adjustment signal to the first phase adjustment circuit for approximately a first delay time at 
which a first input sample of a subsequent OFDM symbol is applied to the first phase adjustment 
circuit, and the phase correction circuit further operable to generate the second phase adjustment 
signal having a value that is equal to the value the first phase adjustment signal for a second 
delay time and that is thereafter equal to a new value of the first phase adjustment signal 
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associated with a subsequent OFDM symbol minus an initial value of the first phase adjustment 
signal associated with the prior OFDM symbol. 

-Regarding independent claim 21 , none of prior art of record teaches or suggests an 
OFDM communication system comprising an analog-to-digital converter, a parallel-to-serial 
converter , FFT circuit and a carrier tracking circuit, the carrier tracking circuit coupled to the 
analog-to-digital converter and to the parallel-to-serial converter, the carrier tracking circuit 
including a first phase adjustment circuit coupled to receive input samples from the analog-to- 
digital converter and operable to adjust a phase value of each input sample responsive to a first 
phase adjustment signal to thereby generate a corresponding phase-adjusted input sample, with 
groups of the input samples; a second phase adjustment circuit coupled to the FFT circuit to 
receive output components from the FFT, the second phase adjustment circuit operable to adjust 
a phase value of each output component responsive to a second phase adjustment signal to 
thereby generate phase-adjusted output components; and a phase correction circuit coupled to the 
first and second phase adjustment circuits, the phase correction circuit operable to generate the 
first phase adjustment signal having a value that is a function of the values of the phase-adjusted 
output components for a particular OFDM symbol, and operable to delay application of the 
phase adjustment signal to the first phase adjustment circuit for approximately a first delay 
time at which a first input sample of a subsequent OFDM symbol is applied to the first phase 
adjustment circuit, and the phase correction circuit further operable to generate the second 
phase adjustment signal having a value that is equal to the value the first phase adjustment signal 
for a second delay time and that is thereafter equal to a new value of the first phase adjustment 
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signal associated with a subsequent OFDM symbol minus an initial value of the first phase 
adjustment signal associated with the prior OFDM symbol. 

-Regarding independent claim 28, none of prior art of record teaches or suggests a 
method of correcting for frequency offset in a communications system that communicates data 
symbols, the method comprising: generating a first group of frequency components by applying 
an FFT algorithm to a group of time domain input samples; calculating a phase adjustment value 
from the group of frequency components; adjusting the phase values of subsequent groups of 
time domain input samples corresponding to subsequent symbols in using the calculated phase 
adjustment value for a prior symbol, the phase values of the subsequent time domain input 
samples being adjusted prior to applying the FFT algorithm to these input samples; adjusting the 
phase values of the groups of frequency components generated by the FFT algorithm for a given 
symbol using the phase adjustment value calculated from the frequency components of a prior 
symbol; and when a given symbol has the phase values of the corresponding time domain input 
samples adjusted using the phase adjustment value calculated from a particular prior symbol, 
compensating for this adjustment to the time domain input samples when adjusting the phase 
values of the group of frequency components corresponding to this given symbol wherein each 
group of time domain input samples includes r(l)-r(N) input samples; and wherein adjusting the 
phase values of subsequent groups of time domain input samples includes subtracting a phase 
increment from the phase values for each of the time domain input samples r(l)-r(N) in a group. 

-Regarding independent claim 36, none of prior art of record teaches or suggests a 
method of correcting for frequency offset for OFDM symbols, each OFDM symbol including a 
plurality of corresponding time domain input samples and a plurality of corresponding frequency 
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components, each time domain input sample and each frequency component having an 
associated phase and magnitude, the method comprising: calculating a phase adjustment value 
from the frequency components of each OFDM symbol; adjusting the phases of the time domain 
input samples of at least one prior OFDM symbol using the calculated phase adjustment value 
for a prior OFDM symbol; adjusting the phases of the frequency components of at least one prior 
OFDM symbol using the calculate phase adjustment value for a prior OFDM symbol; and 
adjusting the phases of the frequency components of a given OFDM symbol using the calculated 
phase adjustment value for that OFDM symbol wherein adjusting the phases of the frequency 
components of a given OFDM symbol using the calculated phase adjustment value for that 
OFDM symbol comprises: multiplying the calculated phase adjustment value by a feed forward 
scale factor to generate a feed forward offset value; and subtracting the feed forward offset value 
from each of the frequency components of the given OFDM symbol. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phuong Phu whose telephone number is 571-272-3009. The 
examiner can normally be reached on M-F (8:00 AM - 4:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 


system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 


like assistance from a USPTO Customer Service Representative or access to the automated 


information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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